Introduction
In an inborn error of metabolism there is a highly specific abnormality. The fundamental lesion is a biochemical difference in the fertilized ovum probably due to a change in the structure of desoxyribose nucleic acid itself. Upwards of 50 inborn errors are known, but on consideration of the complex structure of a nucleoprotein it is apparent that many more await discovery.
The metabolic anomaly is always highly specific, e.g. a child with an inability to metabolize galactose can metabolize other sugars normally. Even closely related disorders such as those dependent on abnormalities in the metabolism of phenylalanine and tyrosine are inherited entirely independently of one another. Inherited differences appear to lead to two situations: the main finding may be a difference in enzyme formation or it may be the presence of an abnormal substance, e.g. a different hemoglobin, or an accumulation of intracellular sphingolipid. In the latter situations there are probably enzymic defects which have not yet been elucidated.
Inheritance of different abnormalities may be dominant or recessive, and a partial defect can sometimes be shown in the heterozygous carriers (e.g. as in phenylketonuria).
At the beginning of the century when Garrod published his work on alkaptonuria, he appreciated that a study of the rare inborn errors would throw light on individual variation. Indeed, the great importance of the inborn errors is the fact that these conditions provide readymade physiological experiments, and their investigation has led to great advances in the knowledge of intermediary metabolism and inheritance. This is of benefit to clinical medicine in general.
Biochemical Remarks on Lipid Metabolism
There is a series of inherited disorders which involve the lipids. The chemistry of these groups is very complex and much of it is not understood.
The primary familial lipidoses can be classified into those where there is an increase in the lipids in the blood, and those where there is an intracellular accumulation of specific fats.
The second group is of great interest in ophthalmology. In this group the fats are known as sphingolipids, i.e. lipids containing the basic component sphingosine. Three separate diseases are recognized so far:
(1) Niemann-Pick disease in which there is an accumulation of sphingomyelin, i.e. the sphingosine is combined with a fatty acid, phosphoric acid and choline.
(2) Tay-Sachs disease and related conditions in which gangliosides accumulate. These substances contain a fatty acid, neuraminic acid, galactose and glucose in addition to sphingosine.
(3) Gaucher's disease in which cerebrosides accumulate. These substances are very complex and in addition to sphingosine contain a fatty acid and either glucose or galactose.
Though the accumulation of the sphingolipids could result either from their excessive synthesis or from a reduction in their breakdown, the etiology is, in fact, unknown. Mr Derek Ainslie (Middlesex Hospital, London) Tay-Sachs Disease and Allied Conditions In Tay-Sachs disease and Niemann-Pick disease the ocular changes may be clinically identical. Ophthalmoscopically the presentation of Tay-Sachs disease is particularly dramatic. The original description of the condition was made by Warren Tay at the first Congress of the Ophthalmological Society of the United Kingdom in 1881. The patient he described was a male child of a year old who, although apparently normal at first, had become slowly weaker. His mother had brought him to hospital in the hope that he could be given something to strengthen him and not because she had noticed anything wrong with his vision. Tay examined the fundi in order to see if there was any optic atrophy. The discs appeared normal but he noticed a dark red spot at the macula, surrounded by a white area. Three months later he examined the child again and while the macular appearances were unchanged, the discs had now become atrophic. At 20 months of age the child died. Subsequently Tay saw the child's brother, who was found to have the same condition and died aged 22 months. Another brother, aged 6 months, was similarly affected but no follow up was possible. Six years later Sachs described a case with an identical fundus appearance. He stressed particularly the neurological aspects and at postmortem he found gross atrophy of the brain and irregularity and degeneration of the cells of the grey matter. He also observed that the spleen was enlarged but this aspect was not further investigated. It is possible that histological examination of these organs would have revealed lipoid infiltration of the reticulo-endothelial system and might well have put the case in the disease category we now know as Niemann-Pick disease.
In addition to Tay-Sachs disease (infantile amaurotic idiocy) other forms of closely related cerebro-macular lipoid degenerations exist. Clinically they have been classified according to the time of their appearance, as for example the late infantile, the juvenile or even adult forms. Histologically all these conditions appear identical.
Clinically, however, in the later developing forms the white parafoveal area, so characteristic of the infantile form, is absent. It seenms that in life the lipoid deposits in the ganglion cell layer of the retina are opaque in the young infant but transparent in older patients. In the juvenile form of the disease (Batten-Mayou type) and later developing types the macular region is mottled and irregularly pigmented but without a trace of a white patch.
At present chronological or eponymic classifications appear to be the most satisfactory ways of designating these diseases. As our understanding of the true biochemical abnormalities advances, such classifications will no doubt be replaced by more rational ones. In association with the metabolisnm of the aromatic amino acids phenylalanine and tyrosine, five enzymic defects have been described: phenylketonuria, tyrosinosis, alkaptonuria, goitrous cretinism and albinism. These defects occur and are inherited independently of one another. Phenylalanine and tyrosine (see Fig 1) In alkaptonuria there is a defect of homogentisic oxidase so that homogentisate cannot be metabolized further. This (see Fig 1) causes the urine to become dark brown on standing, but the condition can easily be missed until the second or third decade when the patient complains of arthritis and ochronosis is revealed. Though the pigment in ochronosis is undoubtedly derived from homogentisic acid, its exact composition is unknown. The relation of the metabolic defect to the development of ochronosis and arthritis is far from clear. Attempts to influence the metabolism of homogentisic acid have been unsuccessftul.
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Tyrosine is also metabolized to 3 : 4-dihydroxyphenylalanine and hence to melanin. In albinism the melanocytes do not synthesize tyrosinase and the formation of melanin does not occur. This metabolic defect may involve the entire melanocyte system or only one part of it. 
Ochronosis
Ochronosis was first discussed and named by Virchow (1866). He described post-mortem staining of avascular structures, chiefly cartilages and fascial tissues, by a raven-black pigment. The pictures from his original paper show a costal cartilage and a synchondrosis of the pelvis. He coined the word 'ochronosis' because the pigment looked pale-yellow under the microscope, and he wished to distinguish it from melanosis. In 1902, Albrecht suggested that alkaptonuria was one cause of ochronosis, but it was Osler in 1904 who linked the two together in a classical description.
In early life, alkaptonuria is a trifling matter, inconvenient rather than harmful, which only attracts attention because an infant stains its clothing or the urine has a peculiar appearance (Garrod 1909) . As the years go on, the cartilages become blackened, giving a blue tint to the hollow of the ears and to the bridge of the nose; brown marks develop on the sclera, and there is a great tendency to osteoarthritis and osseous lesions (Fig 1) . 
1909, by kindpermission)
Scleral pigmentation was first observed by Osler in 1895. A characteristic picture of conjunctival staining was published in 1937 by Anderson of Shrewsbury. Pigmented granules have also been described occurring in the corneal periphery (Smith 1942) .
Alkaptonuria was recognized in early medical writings, and there is a description of the disease by Zacutus Lusitanus in 1634, but the first breakthrough in the understanding of the biochemistry of this disease was made in 1859 by Boedeker, who detected in the urine a reducing substance to which he assigned the name of alkapton, because it blackened in the presence of alkali. When freshly passed, the urine seldom exhibits any abnormality of colour, but it soon begins to darken in contact with the air. This darkening of the urine on standing is due to the presence of homogentisic acid, a substance which was isolated by Wolkow and Baumann in 1891. Its alternative chemical name is hydroquinone-acetic acid. The hydroxyl groups are attached at positions 2 and 5 of the benzene ring. Synthesis of the benzene ring does not occur in the animal economy, and the source of the acid is the proteins of the food, particularly tyrosine and phenylalanine.
The great majority of aromatic compounds, when introduced into the human organism, escape with their benzene ring intact, and they are excreted in the urine in combination with sulphuric acid or with glycocoll, as the acids of the hippuric group. Benzene substances such as hydroquinone-acetic acid, with hydroxyl groups attached at the 2 and 5 positions, are an exception, however, for they are completely destroyed bya ferment (Gross 1914) . This enzyme is found in normal human serum and is absent from the serum of alkaptonurics. This is the fundamental Miller, 1954, by kindpermission) anomaly in alkaptonuria. Absence of this enzyme is genetically determined and follows the hereditary pattern of a mendelian recessive. Lack of it leads to the accumulation of benzene substances within the body, which are deposited in avascular structures.
There are two other ways of producing the same ocular clinical picture. The first is to load the body with substances containing the benzene ring in such quantities that the natural mechanism for dealing with them is overwhelmed and the hydroquinone-acetic acid again becomes deposited in avascular structures. This was commonly done in past years by the prolonged application of carbolic dressings to varicose ulcers of the leg, and Beddard's coloured drawing (1909) shows such a patient (see Fig 2) . She developed varicose ulcers in 1891. Between 1900 and 1909 she used, on an average, seven to eight pints of carbolic oil per week, soaked in lint and applied to the ulcers. On admission to hospital, she had the classical signs of ochronosisdark urine, blue auricular cartilages, and stained sclerve (Pope 1906 , Beddard 1909 .
The third way of producing the ocular signs of ochronosis is by the external application of a substance closely resembling hydroquinoneacetic acid, and this is the industrial' disease in which I was interested some years ago (Fig 3) . Quinone is an intermediate product in the production of hydroquinone, a substance widely used in the photographic world and also in industry, as a reducing agent (Fig 4) . When workers are exposed to the vapour of quinone, the cornea develops a brown, sepia-like stain across the area exposed to light ( Fig 5) . The stain, although most marked in the corneal epithelium, traverses the whole thickness of its substance, extending to De'scemet's membrane. Another characteristic of the corneal change, and one which is particularly damaging to accurate vision, is the appearance of vertical folds in Descemet's membrane (Fig 7) . These can be readily seen with the slitlamp and, in severe cases, with the corneal loupe. Finally, the whole structure of the cornea becomes deformed and irregular.
The earliest conjunctival change is a slight thickening and drying in the area of the palpebral fissure. Later, discrete dark patches are seen over the white of the eye in the palpebral fissure on either side of the cornea, separated from it by a clear area (Fig 9) . The patches vary in size, shape and density, and on the slit-lamp present a characteristic picture. On section, pigment is found in the basal cells of the conjunctiva (Anderson 1948) .
As far as I know, there is no treatment for alkaptonuria. The treatment of carbolic poisoning, of course, is prophylactic and nowadays therapy for varicose ulcer is standardized and Albinism is probably due to a single autosomal recessive gene, with the homozygotes showing an absence of both dermal and epidermal melanin. As a result, not only are these people fair-skinned, with straw-coloured hair and lashes, but their lack of pigment is especially evident in the uveal tract; and they thus present pink or red pupils and translucent irides. Histologically pigment is seen to be completely absent from the iris, ciliary and choroidal stroma, and present but reduced in the iris pigment epithelium (Figs 1 & 2). The retinal pigment layer is also remarkable for the extreme lightness of its pigmentation, which gradually increases as we approach the region of the ora serrata, so that pigmentation in the pars plana is almost normal in degree, and decreases thereafter in the ciliary epithelium. Apart from this, no histological changes have been demonstrated in the majority of albino eyes that have been sectioned; in the eye illustrated in Figs 1 & 2 ganglion cells of a normal macula were present, but no fovea centralis appeared in the serial sections through this area. These patients nearly always have a nystagmus, presumably due to poor central vision from macular hypoplasia, and it may be of any type or severity, while the defective vision, likewise attributable to this macular hypoplasia, is also abetted by the dazzling, the photophobia, and the high refractive errors that so often co-exist. The vision tends to improve up to puberty, along with a gradual increase of pigmentation. The treatment, with dark glasses or painted contact lenses, &c., is essentially symptomatic, but it is just possible that this hypoplasia and nystagmus may be limited if such a contact lens can be worn early enough, as in the 41-month-old baby quoted by Ridley (1962) . Albinism is known the world over, and is doubtless found in every vertebrate animal, as well as in many invertebrates and plants. For antiquity albinism almost surpasses any other named disease, if we include Noah, with, as Sorsby (1958) engagingly recalled, 'his body white as snow, his hair white as wool and eyes like the rays of the sun'. Indeed it may be older than the antiquity of man if we accept his further inference that Noah inherited this recessive gene from his grandparent's lapse with a fallen angel. Again in history's twilight we have such contrasting figures as Tamerlane and Edward the Confessor, both of whom, from their descriptions, could well have been albinos.' And then again in the western hemisphere, history has been dogged by the tales of white-skinned races among the American Indians. This insistent legend is fascinating (vide Froggatt 1960), for it started with a slim story by a lesser Greek writer, and passed on through Latin lore, as a race of leucethiops coming from Albania2 (which then meant the land near the Caspian), and was revived when Cortes returned from Mexico telling of Montezuma's palacehow in one room 'he kept men, women and children who had been white since their birthface, body, hair, eyebrows and eyelashesall for the Emperor's 'In an exhaustive study, Froggatt (1962) concedes that Tamerlane (Timur) could validly, if unrealistically, be labelled 'a genotypical albino with red hair and minimal eye involvement'; while the evidence on Edward is unimpressive, but 'insufficient to demand a definite conclusion'. "The classical relegation of albinos to 'Albania' was just a coincidence, since the word 'albino' was first used by the Portuguese traders in the mid-seventeenth century pleasure'. And so the legends of the white races of Central America grew with each returning traveller, until in 1924 the American explorer, Marsh, returned and told of about a thousand albinos being segregated in the Panamanian mountains; which was of course tantalizing to our geneticistsa community of homozygotes, all with a rare recessive trait. And the story was only disproved after the recent war.
Even so, although the random chance is computed at less than one in a million, two ordinary albinos very occasionally do marry; and, although its recessivity is unquLestioned, the only instance officially recorded is particularly provoking, since the albino couple concerned produced a succession of normally pigmented offspring (Trevor-Roper 1952). Fig 3 shows this happily married couple when they were first encountered in 1951, with two of their then three normally pigmented offspring (the eldest had died, but was also certified to have been normally pigmented). And Fig 4 shows them again in 1962, eleven years later, missing the elder boy of the earlier photograph, but augmented by yet another normally pigmented child.
In 1951 the father adamantly refused to allow any blood tests to establish his paternity, although there were no personal grounds for doubting this. However, this year we were able to persuade them to accede, and Dr K L G Goldsmith of the M.R.C. Blood Group Reference Laboratory kindly furnished the report shown in Table 1 .
The Xga groups were performed by the kindness of Dr R R Race. All the others were done in our own department. The Lewis (Le) groups are closely connected with secretor status, so it was not in this family felt necessary to test the saliva.
The groups would support the idea that the children are those of both parents. On the other hand, the groups are common ones, so that one Presumably the parents are each homozygous for a different form of albinism which does not appear in either child, who must be heterozygous for both conditions. Dr N H Kemp, B.E.C.C. Research Assistant, kindly added the following note:
The results from Mr and Mrs I and Miss P I are within normal limits. The chromosome mode in each case is normal -46. The occasional non-modal cell is a normal finding and is probably an artifactual result from the actual preparation of the slides.
The blood from Miss B I failed to grow satisfactorily in culture, as occasionally happens, and without dividing cells one cannot study the chromosomes. Several of the better cells from each of these patients have been analysed in detail, and in every case the findings were normal. The sex chromosome pattem agreed with the phenotypes and no morphological abnormality of any chromosome pairs was detected.
It is perhaps disappointing that the results are normal but this was probably to be expected. We are limited by the detail and definition of the light microscope and it is conceivable that abnormalities in chromosome structure exist that we cannot see. At least the relatively gross chromosome pattern is normal.
The only other point to mention is that we cannot exclude mosaicism by examination of cells from the peripheral blood alone. It is conceivable that abnormal chromosome patterns could exist in some tissues in these patients.
So, as suggested, the explanation may be that the parents have different allelomorphs, or perhaps in one of them the gene has an abnormal locus; for instance, the father may be an albinoid rather than an albino, with presumably different loci for the gene of recessive albinism and the gene of recessive albinoidism or conceivably of dominant complete albinism (Waardenburg 1952) . However, none of the children bore the stigma of the heterozygote carrierthe deficiencies of iris pigmentation, as seen on retro-illumination (Waardenburg 1947), or the retinal pigmentation (Falls 1951); and it will be interesting to see if any albino traits turn up when the next generations start arriving.
There is indeed one other reported instance of albinos marrying, which comes from the 675 pedigrees detailed by Pearson et al. (1911) , but it concerned two Fijians, long since dead, grandparents of an albino (also dead), all of which was recalled by a chief wha had a very long memory. There are one or two equally doubtful cases in the subsequent literature (vide Trevor-Roper 1952); but for the time being this family remains unique. Ridley F (1962) A number of the inborn errors are concerned with abnormalities in carbohydrate metabolism. Certain of these conditions are quite benign, e.g. pentosuria, but others cause severe interference and may lead to death of the patient.
In one series of diseases there is an abnormal storage of glycogen. The metabolism of glycogen is very complex, a whole series of enzymes are involved and hence there are a number of points at which an enzymic defect can occur. Glycogen is stored largely in the liver and muscles, although smaller amounts are to be found in most other tissues. It is composed of a number of glucose units joined together in a multi-branched, treelike, arrangement. Depending on the enzymic defect, an abnormal glycogen may be formed; or glycogen once formed may not be able to be broken down again.
Another example of a variation in carbohydrate metabolism is galactosxmia. In this rare disease, in which the infant presents with failure to thrive, cirrhosis of the liver, cataracts and mental retardation, early recognition and treatment with a galactose-free diet (i.e. lactose-free diet) alters the prognosis profoundly. Metabolism of galactose involves a series of four enzymic reactions: The main dietary source of galactose is the disaccharide lactose present in milk. In galactoswmia, there is a deficiency of uridyl transferase which is essential for the second metabolic step. As a result galactose-l-phosphate accumulates, there is a depression of blood glucose, and large amounts of galactose are excreted in the urine. The specific enzymic defect can be demonstrated in the red blood cells of the infant.
Mr D P Greaves (University College Hospital, London)

Galactosemia
It is well known that the lens is particularly vulnerable in disorders of carbohydrate metabolism. In galactoswmia untreated cases may develop cataract rapidly. It is always bilateral and appears first of all as a nuclear or zonular change, sometimes with saucer-shaped collections of vacuoles or opacities deeply placed in the cortex. It might not be recognized 'ophthalmoscopically' except as an increasing refractive change giving to the centre of the lens the appearance as of a drop of oil. The changes seem to progress rapidly until the cataract becomes homogeneous and intumescent (Francois 1959) . McAuley (1953) described two cases, one of which was a 4-week-old baby with striate opacities radiating from the clear central area of both lenses; these appeared to be situated anteriorly and simulated a wrinkling of the lens capsules.
One week later after treatment there was no evidence of these striate opacities. At the age of 7 weeks, there seemed to be a marked difference in refraction between the axial and peripheral portions of both lenses. These changes had disappeared by the time the infant was 14 weeks old, and the lenses then seemed to be clear. But at 7 months a very faint central opacity was seen in the left lens at the posterior pole. The other child, also 4 weeks old, had posterior capsular changes in one eye and central opacities in the other.
Fran9ois has indicated the rarity of the condition; there are perhaps 50 reported cases. In 60% the lens changes occurred before the age of 3 months, and in 36 % before the age of 1 month. In one case they were noted as early as the 12th day after birth. The lens changes regress if treatment is given early, probably before the age of 3 months (Reiter & Lasky 1952); after this not all the changes are reversible. With early treatment it is possible to avoid any changes in the lens. In this respect the last case of galactosxmia I saw had the best possible mother, a dietician who had in fact been in charge of a previous case in a teaching hospital. The condition was recognized on the 10th day after birth and a galactose-free diet promptly instituted, before any irreversible changes had occurred. When she was 14 days old I examined her on the slit-lamp: the only lens change was a well-defined posterior suture.
Genetically galactoswmic patients are homozygous for a rare recessive gene; their relatives who show impaired galactose tolerance curves are heterozygous. Experimental cataracts can be produced easily in rats by feeding them a diet rich in galactose (Mitchell & Dodge 1935) . At the same time a low protein intake hastens the change (Bellows 1936) and young rats are more susceptible than old. The first changes are seen in the actively growing lens fibres at the sutures (Sasaki 1938), the equator, or in the perinuclear region. In adult rats the changes are mainly cortical (Yudkin & Arnold 1935) whereas in young rats they are nuclear (Bannon et al. 1945) . Basically there appears to be a denaturation of proteins and subsequent hydration; these changes are reversible unless advanced.
Frangois J (1959) There is a group of diseases which are usually considered to be due to defects in the kidney tubules. These conditions range from vitamin-Dresistant rickets where there is a failure to reabsorb phosphorus to the Fanconi syndrome where there is a failure to reabsorb phosphorus, potassium, amino acids, glucose and water.
Cystinosis is included in this group of diseases. In this rare condition seen in p;ediatric practice there is a failure to thrive' in association with a series of tubular defects and deposition of cystine in the tissues. The patients are dwarfed, have severe electrolyte abnormalities and die at the age of about 8 years. The condition is transmitted as an autosomal recessive. Normally cystine is continually being converted to cysteine: NH, NH, SCH,-CH COOH ICH,-CH COOH _________ 2 HSCH, CH COOH SCH,-CH COOH
NH, Cystine Cysteine
This results in the continual production of active thiol (SH) groups which are of vital importance in the citric acid (or energy-producing) cycle. In cystinosis there is therefore a deficiency of thiol groups and the resulting failure of the citric acid cycle is probably the reason for the tubular defects. The liver enzymes concerned with the metabolism of cystine are intact and the primary reason for the failure in metabolism of cystine is unknown. In the oculo-cerebro-renal syndrome (or Lowe's syndrome as described by Lowe, Terry & MacLachlan 1952) there is mental retardation, acidosis, rickets and blindness. The vtiology ofthis rare condition, occurring in males, is completely unknown and its relation to the other disorders associated with tubular defects has not yet been elucidated.
Mr D P Greaves
Cystinosis
The ophthalmological importance and interest of cystinosis lies in the fact that the crystals of cystine can frequently be seen in the cornea and occasionaUy in the conjunctiva and have such a characteristic appearance and distribution as to be pathognomonic of the condition. Affected children usually have no ocular symptoms but may at times have photophobia. Burki (1941) was first to describe the ocular signs as seen with the slit-lamp and, subsequently, the histological appearance in the cornea, conjunctiva, uvea and sclera. Douglas & Bickel (1952) were first to give a detailed description in the English language. The opacities are so inconspicuous by gross examination as to be readily overlooked; with the slit-lamp, however, very fine refractile crystals can be seen scattered uniformly mainly in the anterior zones of the cornea and superficial layers of the conjunctiva. The condition is bilateral.
Cogan et al. (1956) described them as a myriad of tinsel-like, slightly yellow opacities seen mostly in the regions near the anterior and posterior sur-faces of the cornea, the mid-stroma being free. -Douglas & Bickel (1952) found the whole thickness of the cornea affected in the periphery, and also the centre in one case. They also reported crystals on the anterior surface of the iris. The lens and vitreous were normal. In the cases in which conjunctival biopsies have been done birefringent crystals have been found and identified as cystine; the crystals are rectangular or hexagonal, soluble in water and alkali, insoluble in lipid solvents and can also now be identified by chromatography and X-ray diffraction photography. Baar (1951) was of the opinion that whilst many crystals appear to be extracellular, they originate intracellularly, probably in histiocytes. Histologically in conjunctiva there is some predilection for the subepithelial region, and also in and around the walls of the vessels. Baar & Bickel (1952) noted abundant crystalline material in the ciliary body and ciliary process and to a less extent in the choroid. Whilst degenerative changes were found in the retina there appeared to be no crystalline deposits there, nor were any crystals found in the lens or vitreous body. With regard to the distribution of the crystals in the cornea, Cogan et al. suggest the possibility that the regions where deposits occur represent sites where water is selectively removed, causing local supersaturation and subsequent precipitation, an explanation similar to that advanced to account for the localization of band keratopathy in hypercalcemia. Cystine, however, is quite soluble under normal conditions. Another possibility is that the oxidation-reduction potential of the cornea in these regions is such as to maintain the cystine in an oxidized, and therefore relatively insoluble, form.
Oculo-cerebro-renal (Lowe's) Syndrome
In the oculo-cerebro-renal syndrome (Lowe et al. 1952 ) ocular signs are present from birth, suggesting that whatever the cause the process is certainly operating in neonatal life. These cases may show congenital cataract or glaucoma, or both of these conditions. Sacrez et al. (1960) reviewed the cases already reported and noted that out of 16 cases in which detailed ocular findings were available, 14 had cataract, the changes being nuclear, total or sometimes posterior polar. Nine had congenital glaucoma, and 7 had both cataract and glaucoma. Other ocular signs which have been described are pendular nystagmus, divergent strabismus and enophthalmos.
Case Reports
Cases 1 and 3 have already been reported in more detail (Dent & Smellie 1960) . Case 1 RH Found to have bilateral cataract three days after birth, and had four operations, presumably needlings. Otherwise normal until age of 12 months. Now dwarfed and grossly mentally retarded; X-rays show osteoporosis and active rickets. Eye signs: Roving pendular nystagmus. Bilateral aphakia. He appears to be able to recognize people and sits watching television. Pushes thumbs into his eyes.
Case 2 Family history: A similar elder brother died following a leg operation.
Many have thought the syndrome too vague to be anything other than a collection of accidentally associated abnormalities. There is, however, sufficient evidence of familial cases to suggest a sex-linked form of inheritance transmitted by a female carrier. The reported presence of lenticular opacities in relatives raises the question as to whether such lens changes represent an expression of the heterozygous form (Donnell 1960) . It would seem worth while, therefore, to consider the possibility of this condition and to examine the urine for amino acids in young retarded children with cataract or glaucoma.
